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Lifetime mammary cancer incidence after exposure at a rate of 0.05-0.25
Gy/minute increased linearly with dose to a total of 0.1 Gy. At greater
doses, tumor incidence increased less markedly over the range of 0-0.5
Gy, the dose-cancer response relationship was best fit by a model in which
effect increased as the square root of dose (U184). When the neutron dose
rate was reduced to 0.1 Gy/day or less, the mammary cancer incidence was
approximately twice that at higher dose rates at total doses of up to 0.05 Gy.
At higher total doses, cancer incidence plateaued, being very similar at 0.4
and 0.1 Gy (U184). When mammary cells from neutron-irradiated mouse
glands were transplanted into gland-free fat pads, they gave rise to ductal
dysplasias, that is, precancerous lesions (U186). Most such lesions derived
from mice exposed to 0.025- or 0.2-Gy neutrons at 0.01 Gy/minute regressed
by 16 weeks after grafting. In contrast, most such lesions derived from mice
exposed to the same total doses at 0.01 Gy/day persisted, suggesting the
promotion of initiated cells during the long exposure (U186). Finally, the
decreasing effectiveness per unit dose of higher neutron doses given either
at a high or a low dose rate may be related to the high sensitivity of the
mouse ovaries to radiation damage.

In summary, the experimental data show that the neoplastic effect of
neutrons on mammary tissue is higher than previously considered, partic-
ularly at low radiation doses (< 0.01 Gy). Furthermore, in contrast to
both human and experimental data with low-LET radiations, exposure to
neutrons at low dose rates may be more damaging than exposures at high
dose rates. The fine structure of the dose response for the production of
mammary tumors at low dose and dose rate requires further mechanistic
analysis.

Hormones and Breast Cancer

The growth, development, and function of the normal mammary gland
is dependent upon hormonal regulation (C179, He88, Ro79, Ru82, Sh86a).
The spectrum of hormones involved includes the steroids estrogen, proges-
terone, and glucocorticoid; the peptides prolactin, growth hormone, and
placental lactogen; and perhaps other hypophyseal factors (C178, K187,
Ru82). The actions of these hormones at a given time depend on the past
hormonal exposure of the mammary tissue as well as the concurrent liters of
other hormones. Hence, a given hormone may potentiate breast neoplasia
under one set of circumstances and suppress it under others. Many breast
carcinomas in women retain responsiveness to hormonal therapy (C177,
Sh71). Although hormones are important to the promotion and progres-
sion of initiated mammary cells, experimental studies have unequivocally
shown that radiogenic initiation is a scopal effect directly on mammary
target cells (C186a, Sh71).